INTRODUCTION
To properly dispose of hazardous organic wastes by land treatment, an understanding of the rates of waste constituent degradation, transformation and immobilization in the soil system is essential. U.S. Environmental Protection Agency (EPA) regulations stipulate that methods be developed for enhancing treatment, and it is with knowledge of degradation rates that potential soil management options are, in part, evaluated [1] . Because biodégradation by soil microorganisms is considered the primary treatment mechanism for nonvolatile organic wastes [2, 3, 4] , management approaches for improving treatment rate are directed towards sustaining a high level of microbial activity. Possible options for improving treatment rate include augmenting the soil nutrient reservoir, maintaining optimal soil moisture levels, and increasing the level of microbial activity with organic substrate additions.
The land treatment of wastes containing polycyclic aromatic hydrocarbons (PAHs) has recently received attention because many PAHs are carcinogenic and are commonly found in petroleum industry wastes which are currently land treated [3, 5, 6] . within the PAH class of compounds B[a]P has been studied extensively because of its carcinogenicity and ubiquity in the environment [7, 8] Figure 1 . During each application period a gradual reduction in the concentration of B[a]P was observed in both soils. During the first application period the trend was markedly concave upward whereas during the second application period the trend was more linear. Consistently higher B[a]P extraction recoveries were obtained from the manure amended soil.
The data in Figure 1 were analyzed using a first order kinetic model, and the results are presented in Figure 2 . Compound half lives based on the first order rate coefficients in Figure 2 ranged from 100 to 175 days which is in the range of 30 to 420 days reported by Sims and Overcash [8] and slightly less than the half lives of 218 and 347 days reported by PACE [16] 
